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Field Issue vs. Plan Details

Field Issue
® Connections.
® Bridging.
® Floor and roof

sheathing.
® Drilling and
notching.

® Concrete covers.

Plan details
® Foundation and
framing plans.

® Materials
specifications.

® Wall bracing.
@ Wall framing.

Class Assumptions
® Typical wood-framed construction.

® Typical CMU or concrete foundation
construction.

® Guidance and “rules of thumb” are given for
the review of non-prescriptive elements,
(i.e.) steel beams, LVLs.

@] am not a P.E. or AIA of any degree, just a
simple plans examiner in the back corner.
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International Residential
Code

® Prescriptive Code.

® “Cookbook” with
ingredients.

® Limits.

® |t is the worst
possible house you
can build by law!

Structural Review

m Objective:
Perform and Recognize
International Residential Code
Structural Review & Field

Questions?

SURE- Go
ahead and
ask your
question!

There are

no St‘_'P’d “Excuse me, but is this The
questions! Society for Asking Stupid
Questions?”

Basic Understanding

* Types of loads

* Applying the code

* Tributary width, area
*Load path

* Modulus of Elasticity
* Calculating loads

* Use span tables
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Types of Loads

Objectives

® Determine the difference between
plan details and field issues.

® Define prescriptive code.
® Complete a simple interpolation.

@ |dentify steps to take when a design
falls outside IRC limits.

@ |dentify typical wood species and
wood products seen on the plan. 0

Types of Loads Definitions
Dead load:
Application Dead Live Weight of all materials of construction,
loads loads including walls, floors, ceilings,

stairways, built-in partitions, finishes,
cladding, and fixed services (HVAC, etc)

Vertical
loads .
Live load:
Horizontal Loads produced by the occupants using

loads the building, or environmental loads.
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Applying the code

Table R301.2
Climatic criteria

Table R301.2
Climate and i

Design Criteria
uuuuuuuuuuu =

uncenLaent| | "0 | ereeno| anus

Tables R301.5
iformly Distributed Live Loads (in pounds per square foot)
UNFORN LOAD 581

"CONCENTRATED LOAD 1)

Table R301.5

Live loads

Types of Loads

Dead loads
¢ Vertical loads

e Self weight of the

building components
e Concrete, wood
e MEP systems
e Finishes, etc

Section R301.4

Dead loads

Self weight of members
¢ Joists
¢ Sheathing

*Rule of thumb
10 PSF

—

Table R301.2

Dead loads
e Interior wall loads

¢ Rule of thumb
5# / foot
of vertical height

or 50 PLF
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Table R301.2
Dead loads

e Exterior wall loads - wood

*Rule of thumb
8 # / foot

Table R301.2
Dead loads

e Exterior wall loads -masonry

*Rule of thumb

of vertical height 40 PI-F/fOOt
Example:
or 80 PLF 6 tall brick = 240PLF
Types of Loads

Live loads

e Vertical loads

* Snow

* People

¢ Moveable “things”
e Horizontal loads

e Wind

e Seismic

Table R301.2

Live loads

¢ “Ground Snow Load”

sz

sy
[suialf [PNPRE iy
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Types of Loads Table R301.5
Live loads Live loads (psf)
e Vertical loads e Bedrooms \
(Interior)
* People \ 30 PSF
* Moveable things _ s
e Furniture s
e Storage

40 PSF

Tebles R301 5

uuuuuuuu =

Table R301.5 Table R301.5

Live loads (psf) Live loads (psf)

® Rooms - other than sleeping rooms e Attics — very limited storage
(a hatch)

10 PSF

Tebles R301 5

uuuuuuuu =
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BHEEE

Table R301.5 Table R301.5

Live loads (psf) Live loads (psf)

e Attics —limited storage e Attics — with fixed stair
(a pull down ladder) (bedroom)
20 PSF 30 PSF

TablesRan 8

square foot)
uuuuuuuu oo | concemrILon

HHEBEE

Table R301.5 Table R301.5
Live loads (psf) Live loads (psf)
e Attics — with fixed stair

e Attics — with fixed stair
(potentially habitable space)
40 PSF :

Tebles R301 5

uuuuuuuu =

HEEHE




2/13/2023

Table R301

Live loads (psf)

¢ Decks
40 PSF

_ ToblesR015

5

uuuuuuuu o1 | covcenmarononm

Table R301.5

Live loads (psf)
e Exterior balconies

40 PSF

TablesRan 8

square foot)
nnnnnnnn oo | concomrm LR

Types of Loads

Live loads

¢ Horizontal loads

* Wind

Varies around
the state

Wind Design R301.2

B Updated Wind
Speed maps
match IBC and
ASCE 7 maps
with a large
portion of the
country having
wind speeds less
than 115 mph.
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Wind -
https://hazards.atcouncil.org

Wind Design R301.2

OTC Hazards by Location rgen
Single family Geargen
homes, two- “ain

- AscETAB family homes Ph S

tose and townhouses

¥ L
MR 90 Yo &
s ' i i
ik Eatgery | 107
FGURER3OT2Q) & | eskcagmn e
ULTIMATE DESIGN WIND SPEEDS -
[p— 120
35

Code Change No: RB32-19 34

https://asce7hazardtool.online

ASCE 7 HAZARD TOOL

P ] 5

—.m

Wind Hazardous

ATC Hazards Locations
https:/hazards.atcouncil.or
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https://hazards.atcouncil.org/
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https://asce7hazardtool.online
ASCE 7 HAZARD TOOL

Types of Loads

Live loads

- el * Horizontal loads
family homes
wnd * Seismic
townhouses
"G, For the most g
part, MT has all iﬁ} iﬁ
SDC A-D levels ’I ﬂﬁ
) I “ﬂ,::*! "‘! = =
Types of Loads Complete Q1 on the worksheet

Live loads

¢ Horizontal loads
¢ Floods

(water surge)

Refer to Section
R324 for flood-
resistant
construction
Table R301.2
Climate and Geographic Design Criteria

sz

sy
exrtgony|
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Live load — all spaces except bedrooms 40 psf
Live load - bedroom 30 psf
Live load — attics with light storage (pull down) _20 psf
Live load - attics without storage (hatch) 10 psf
Dead load - floors 10 psf
Dead load - exterior walls 80 PLF
Dead load — interior walls, 50 PLF
Deck live load 40 psf
Balcony live load 40 psf
Snow load  (horizontal projection) 20 psf
a2
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How loads are distributed

Tributary loads

Tributary width (length)

is the portion of the span that is supported by a
structural member.

Tributary Width

How loads are distributed
Tributary width (length)

is half the distance between adjacent walls (single
span).

T”J‘ Live and dead load
E
1

k Simple span (feet) 4
R, =% load R, ="2load

2

Example: 10’ span =5’ tributary width®

How loads are distributed
Tributary width

or half of the distance between adjacent walls
(multiple span)

Tf[‘ Live and deflld load T\

1l
I 9
M 10’
™~ Span 1 Span 2

=Y
Span 1 load

Tributary width; = 5’ @ end wall
Tributary width, = 3’ @ end wall
Tributary width .,y = 8 @ middle wall

Rmld = /2 load =2
Span 2 load

11
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How loads are distributed

Tributary area
Tributary width x length

Tributary area carried by this girder a6

Worksheet handout Q2-Q5

24" | 247

2x8 joists
@ 24" o.c.

House

12



House

o' 12l 6 Beam
&
16’

Tributary width x length of the beam
14’ x 30" = 420 sqft

2/13/2023

13
26’

13

Tributary area
7'x13'=91 sqft

How loads are applied

Uniform load

is a load spread over some or all portion(s) of the
structural member

Ll
T

Note: the load is expressed in PLF

How loads are applied

Concentrated (point) load

is a load applied to a specific place on the
structural member

Note: the load is expressed in # (Ibs)
“Kip” = one “kilo” pound = 1000# = 1K

13
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How loads are applied

Axial load

is a point load applied at the
end of a structural member

Note: the load is expressed in #

Load Path

Load path
is the path by which
loads get from the
origination to the
foundation.

<P~

Modulus of Elasticity

Modulus of Elasticity (Young’s Modulus)
is the measure of the stiffness of a given material.

In layman’s terms: the amount of load (weight) that
can be placed on a structural member before it will
permanently deform

(in millions of pounds per square inch (example E=2.0))

Quantifying the loads

3 step procedure to quick check
structural integrity:

1. Identify all loads

2. Quantify loads into “PLF”

3. Look them up in a span table, or

use engineering software like
StruCalc®

14
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Quantifying the loads

Procedure
1. Identify design loads

Example #1: Crawl space girder
« First floor load 1

« Interior wall load
« Second floor load
« Interior wall load

« Attic floor load

Quantifying the loads

Procedure

1. Identify design loads At floor
2. Quantify “PLF”

2nd

1st

Example #1: Crawl space girder
- First floor load  [40 psf (LL) + 10 psf (DL)] x 10 ft (trib width) = 500 PLF

« Interior wall load =50 PLF
« Second floor load [30 psf (LL) + 10 psf (DL)] x 10 ft (trib width) =400 PLF
« Interior wall load =50 PLF

« Attic floor load [40 psf (LL) + 10 psf (DL) x 10 ft (trib width) =500 PLF
Total load 1500 PLF so

Quantifying the loads

Procedure

1. Identify design loads
2. Quantify “PLF”

Example #2: Door header
« Second floor load
« Exterior wall load

* Roof load

Quantifying the loads

Procedure

1. Identify design loads
2. Quantify “PLF”

Example #2: Door header
« Second floor load [30 psf (LL) + 10 psf (DL)] x 5 feet (trib width) =200 PLF

« Exterior wall load =80 PLF
* Truss load 1200 # @ 2’ o.c. =600 PLF
Total load 880 PLF

61

15



Quantifying the loads

Procedure

1. Identify design loads
2. Quantify “PLF”

Complete Q6, of
the worksheet.

120
Family room [40psf (LL) + 10psf (DL)] x &' =400 plf
Bedroom [30psf (LL) + 10psf (DL)] x 5 =200 plf
Interior wall = 50 plf
2 Total uniform load 650 plf 2

2/13/2023

nnnnnn R

2x10 joists

Span table

Procedure
1. Identify design loads
2. Quantify “PLF”

3. Look them up in a span table
2x joist span tables (table 1)
I-joist span tables (table 2)
2x beam span tables  (table 3)
LVL beam span tables (table 4)
Column load tables (tables 5-6)

Span table

Procedure

1. Identify design loads

2. Quantify “PLF”

3. Look in a span table
¢ 2x joist span tables
Table 1: foists
« Species,
* Depth of member,
« Live load

: sPaCing’ Multiple joists
* Span length ander ez ot

Girder or
beam

65
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Table 1
Span Table for Floors - Ceilings - Rafters
Southern Pine #2
APPLIGABLE IR IRC iRC iR Kitch i load = 40 £
.. eopE seeTion_|_ R RE02E1(2) itchen live load = ps
Table 1
Span Table for Floors - Ceilings - Rafters
Ceiling Jaists  Cailing Joists Raters
i il dewn Floor Joists | i ceilin o Southern pPine #2 i
access nole i Ining sreas | Iving aress | iving areas TR s e e T wme 1 me
Ll LL20 LL20 COTRLERIEN | mmofn iy | mmetungm | meohsac) | msoRaoam) | meosa i | meoka iz
pacin GLic | BLio oL 1o i 1
Gnohes) Li3e0 Liisa Lizd0
A2 1
3 16 Teener | SRR meerioen
amg i) para
24 Spacing 5L 30 5L 10
Ghenes) Cao 2380
7 53
3 = L5 -
~ = 7a
&7
= iz Az
i 18 12-0
1z H S isz 11-0
2 16 za 9-10
o~ 19.2
24 - 1z 17-7
= 1€ -
= 1z B S | sz Az
& | 22 | = = S
- F~ ie.z 1e-8
~ EF3 24 149
= |18 o~ 1=
¥~ 19.2 = b
ag 4 s,
24 o 1
“* length usually not avaikable o length ususlly not avaiiable
“* already takes INto AcCOUNt repetitive members factor of 115% o6 - aiready takes Inte account repet/iive members factor of 115% 8
(based on values from vanous tables in IRC) (Pased on vaiues from various tables in IRC)

Table 1 Table 1
Span Table for Floors - Ceili - Span Table for Floors - Ceilings - Rafters
i Southern Pi Southern Pine #2
APPLICABLE o e e e o ArELGABLE we | ik e ) e
CODE SECTION. | REOZ51(1) | RBOZSA(E) | RS0z3iin _Re0Z4 1 | Reozaie) | CODE SBECTION | RBOZS 1(1) | RBGZ5.12) | RS0Z31(1) | MS0Z3.1z)  REOZ4 101}
Caiing Joista | GCeiling Jaiats i Rate Ceting Jomm
i pull down | Flaor Joifis | Floor Joista | wia ceiing e Mo rman
i slecpardas | lving aras | iing arass
Spaci s | oLid 5L 16 siis
Gnchazy Lrzan wraeol Lrse Liso et |
53 704 T
e & 1 8-0 . ewo 1e !
& | sz 74 az iv.2 }
24 &7 2 Py
7= 737 SLg
< Er3 i azeo 13-6 ] 16
19.2 110 123 ios
24 810 110 e
4z 77 18-8
jeqse—=232 7 | 19-8 W
= T ) = 18 1
& | a2 ©Asaaa ©ass = ez
24 1z-6 1341 B4
= = Zoa1 = =
2 T 48-1 203 = Iz
1 9.z 166 18- = P
24 4 166 £y
= 2 =260 53
e 1= 2310 o~ is
18.2 21.8
24 : e Gl
T length usually not avaiable = length Usually not available
already takes Into account repetitive members factor of 115% 6 e v members fastor of 1155 70
(Based on valuss from vanous tables in IRC) s oo et oo vt Lo e 1Tt

17



Deck live load = 40 psf.

Tab
Span Table for Floors - Cei

Dry

—— Deck live load = 40 psf.

Table R507,

2/13/2023

S Wet
Tt P e - e Maximum Deck Joist Spans
prrE Lo ) e = e =
B I . T L I . PIFTreTET=rrE—— ey
LOADps) JOISTSPECIES® | JOIST SZE Joist spaciog inches| Jaist back span’ ffeet)
. —mbg | 1 ® u o 8| 8 m| 2| w| % w
A e o e T e | e v e
D 28 131 A0 [ 10| 18] 20| 28| 2a| w| we| W
i Souhem pne
50 | wm | wm | | 20 ] | u| 4| w
7 | | m 5| 10| | 2] 2| m| | ]
10-3 A5-7
= -4 13.8 Deugls St s | s [ w0 || 12 16| | | w| w| | e
iz3
3 . v | | ™ o | e | ] 3| m] w| e e
- o o o P 210 154 i . 14| 15 14| 2| W] w] w| w
11-10 171 171 N 4 1 0| M
= FOAG T T Sphat-fire fit 2312 180 154 1210 W | M M I
A3-11 A3-11 Redwood . N
— LE 131 ERR ws | o | w0 | e || 16 ] w1 w w| el e
= e 203 oS )
= 1z2-10 18-8 18-6 Vet cadary 2x8 ne wr [ 10| 18 20 1| W] W] W[ W
B ies b=
o See i oo Podeross pirs' 210 wi 130 w7 | 10| 6| 20| 26| 1| 2| w| W
= 153 219 FrEY
13%e ise 18.e Tt v | s 1 wa | w0 ] 20| 26| sa| 5] aa] we|d|
= torgith usually ot aveliabie
== already takes INto ACCOUNt FEPEHIVE MEMBErs factor of 115% 7 72
comeca ot wmluce o vevious tabics tn IRGT
Table 2 I- joist span table
p Truss Joist 40 psf Live + 10 psf Dead (L/360)
SINGLE SPAN MULTI-SPAN
P d Depth SERIES 1; 16" 19.2" 2 16" 19.2"
RaU2 210 19-1 175 16-6 15-0
1 Id t'f d H I d 230 197 17-11 16-11 15-9 197 17-8 16-1 14-5
. entity design loads 0 o7 | ten | s | 1ss | wen | s | s | 1o
210 22-8 20-8 18-11 16-10
sEy, U ” i
. uan l y 230 233 213 1911 179 230" 1911 182 163
- 360 25-4 23-2 21-10 20-4 25-4* 23-2* 21-0% 17-10
3. Look in a span table w0 | om0 | e | as | mo | ww | we | ws | wn
o 2s | we | e | t6s | 21 | es | i1 | w7
¢ |-joist span tables o I I N N
230 26-4 239 21-8 194 250" 21-8 19-9 171
360 28-9 26-3 24-9 215 28-9* 26-3* 22-4 17-10
Table 2: 50 ws | ms | mo | w2 | wme | me | wv | on
) . 20 | 20 | o | 2o | ws
» Manufacturer’s series #
16 230 29-2 25-5 232 20-7 26-9" 23-2 21-2 171
* Depth 360 31-10 29-0 26-10 215 31-10* 26-10 224 17-10
H 560 36-1 32-11 310 252 36-1* 36-1* 26-3 20-11
* Spacing,
" 500 s | w0 | ois s | w7 | s
* Span length 50 i | sis | w2 wr | 22 | s
* Simple or multiple span . Spans are manufacurer-spcifc, and shoud be veried peroically. Span igures may change rom ime 0 ime "

18



Span table

Truss Joist 40 psfLive + 10 psf Dead (LI360)

2/13/2023

SINGLE SPAN MULTI-SPAN o 40 p 0p 60
w1z w102 PA PA
to | sz | 167 | 153 | s | e | 5o | et | res Dep R
"z ZD ect] 25} 6:5) L9 110 8. T 16-7 15-3 138 > 153 13-11 12-5
200 | 197 | a7 |61t | 1ss | 197 | s | e | s = 210 191 75 166 150
110 217 1811 173 155 1911 173 158 140 230 19-7 17-11 16-11 159 19-7 17-8 16-1 14-5
210 | 228 | 208 | 181 | 1810 110 217 1811 173 155 1911 173 158 140
O 20 | 253 | 21a | oar | re | 2s0 | rear | we2 | 1es 210 29 229 e iCal0
220 23 | 210 | 1em | 19 | 20 | 1911 | 12 | 163
s0 | 254 [ 232 [ 2ri0 | sos | o [ 252 [ 210 | 70
360 %4 | 22 | 20 | w4 | e | m2 | a0 | w0
s0 | 2010 | 260 | 2es | 20 | smior | 2ea | 2esr | o
560 28-10 26-3 24-9 230 28-10" 26-3" 24-9" 20-11
0 [ 250 [ 200 | tes | tes | 2t | es | vt | a7
210 258 28 07 154 110 239 20-6 18-9 16-9 21-8 18-9 17-1 147
1 230 264 239 218 194 25-0" 218 19-9 1741 210 258 226 207 184
Using Table 2, m | e [ ms | e [ o | me o [ we |
360 %9 | 28 | 240 | 215 | 29 | 263 | 224 | 1110
s0 | 320 | 200 | 20 | 22 | e | 20w | 263 | o
complete Q1 1 -Q1 2 560 32-8 29-9 28-0 25-2 32-8" 29-9" 26-3" 20-11
2o f oo | e | 20 | 190 210 2110 | 21 220 195
w0 | 292 | 255 | w2 | o7 | e | 232 | ziz | o
6 230 29-2 25-5 232 20-7 26-9* 232 212 171
1 360 3110 290 26-10 215 31-10* | 26-10 224 17-10
360 31-10 29-0 26-10 21-5 31-10° 26-10 224 17-10
S0 | et | s | 10 | 262 | sew | a6 | 269 | 20 560 36-1 3211 310 252 361 361 23 2011
560 st | 2610 | 21 s | 207 | 16 30 3s | 0 | 218 o | 207 | 166
0
560 3511 | a1e | 252 201 | 22 | 194 75 560 3511 316 252 291 242 194 76
Georgia Pacific 40 psf Live + 10 psf Dead (L/480) P rOCEd u re
SINGLE SPAN MULTI-SPAN 1 I d t 'f d H I d
. ldentify design loads
Depth Series 12" 16" 19.2" 24" 12" 16" 19.2" 24"
H “ 14
orp | OP140 fl 180 166 | 157 | tas | 108 | 180 | 166 | 140 . uanti y
WI-40 18-0 16-5 156 14-1 19-7 17-2 15-8 14-0 .
e [ ove Jee | wer | uoa | 2o {200 [ o0 |0 3. Look in a span table
wi4o || 215 || 197 | 182 | 163 | 230 | 1911 | 182 | 162
wnl] e 2x beam table
WI-60 22-7 20-8 19-6 18-2 24-8 22-6 21-2 19-1
wigo | 2411 | 228 | 214 | 1911 | 271 | 248 | 233 | 217
GPI40 | 244 | 223 | 210 18-1 26-8 2341 211 18-10 Table 3:
wido | 244 | 221 | 202 | 180 | 256 | 221 | 201 | 180 . i
e Species,
WI60 259 23-6 22-2 20-8 28-0 25-7 23-8 19-9
* Depth of member,
wiso | 283 | 250 | 243 | 227 | 3010 | 280 | 265 | 2311
* Span length
16 WI60 28-6 26-0 24-7 22-10 31-1 28-1 24-9 19-9 Qp t.t gf b
.
wiso | 314 | 286 | 2610 | 250 | 342 | 311 | 203 | 231 uantity of members
77 78

19
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Table 3 2x Members Used as Beams
SYP#2 ALLOWABLE UNIFORM BEAM LOADING (PLF)

5 | 6 | 7 [ & | 9 [0 [12 13[4 15 [ 16 [ 17 [ 18 [19 [ 20°

(26 [ 224 [ 155 | 113 | 86 | 68 | 54 | 44 | 37

(2026 | 449 | 311 | 227 | 173 | 136 | 109 | 89 | 74

(3)26 | 776 | 537 | 393 | 299 | 235 | 189 | 155 | 122 | 95

(426 | 1036 | 717 | 524 | 399 | 314 [ 252 | 207 [ 163 | 126 [ 99

(3)2:8 | 1298 | 899 | 658 | 502 | 395 | 318 | 262 | 218 | 185 [ 158 [ 137 | 116

(@28 | 1730 | 1198 | 878 | 669 | 527 | 424 | 349 | 201 [ 246 [ 211 | 162 | 154

(2)2x10 | 1071 | 741 | 543 | 414 | 326 | 263 | 216 | 180 | 152 | 130 | 113 | 98 | 86 | 76 | 68 | 60

(3)2x10 | 1850 | 1281 | 930 | 716 | 564 | 455 | 374 | 312 | 265 | 227 | 196 | 170

()2x12 | 736 | 510 [ 373 | 285 | 224 | 181 [ 148 [ 124 [ 105 [ 90 | 78 [ 68 | 60 | 53 | 47 | 42

(2)2x12 | 1472 | 1020 | 747 | 570 | 449 | 362 | 207 | 248 | 210 | 180 | 156 | 135 | 120 | 106 | 94 | 84

(3)2x12 | 2542 | 1761 | 1291 | 986 | 776 | 626 | 515 | 431 | 365 | 313 | 271 | 236

(@)2x12 | 3386 | 2300 | 1722 | 1314 | 1035 | 835 | 687 | 574 | 487 | 417 | 361 | 316

Based on 2009 IRC and 2005 NDS. Chart was developed from StruCalc ~ Uniform Loaded Floor Beams.

Span table

Using Table 3, complete Q13-Q14

s
Won | o [ 5 [ = [ » | =

@ | 2o [ w [ w [ 7 | w =

@oa | o | @ [ w [ w [ n [ = [ w

wea | 2 | [ e | w | w [n]=]w

[T | o | o [ o | e [ o [ [ou [ w [ [0 [ [ [ w [ % w]w]
| I I R N I I I I I I I |
e | e | v | v | o | o [ | [ [ o [ |
e | | o | oo | o | v v [ [ [0 | [ | [ w [ [
wmn | e [ v [ [ e [ e [ o [ [ [ o [on [ w
T N N I I R 2 R N R I

SYP#2 ALLOWABLE UNIFORM BEAM LOADING (PLF)
o [0 11 [ 12 [13 [ 14| 15

(3)26 | 776 | 537 | 393 | 299 | 235 | 189 | 155 | 122
(426 | 1036 | 717 | 524 | 399 | 314 [ 252 [ 207 | 163 | 1pe [ 99

(228 || 750 | 520 | 381 | 290 | 228 | 183 | 151 | 126 | ¥6 | 91 | 78 | 68

(428 || 1730 [ 1198 | 878 | 669 | 527 [ 424 | 349 | 291 | 246 [ 211 [ 182 | 154

(1)2x10 | 535 | 371 | 271 | 207 | 163 [ 131 [108 | 90 | 76 | 65 | 56 | 49 | 43 [ 38 [ 34
(2210 | 1071 | 741 | 543 | 414 | 326 | 263 | 216 | 180 | 152 | 130 | 113 | 98 | 86 | 76 | 68
(3)2x10 | 1850 | 1281 | 939 | 716 | 564 | 455 | 374 | 312 | 265 | 227 | 196 | 170
(4)2x10 | 2465 | 1709 | 1252 | 955 | 751 | 606 | 499 | 416 | 353 | 302 | 262 | 228

2l8

()2x12 | 736 | 510 [ 373 | 285 | 224 | 181 [ 148 [ 124 [ 105 [ 90 | 78 [ 68 [ 60 | 53 [ 47
(2)2x12 | 1472 | 1020 | 747 | 570 | 449 | 362 | 297 | 248 | 210 | 180 | 156 | 135 | 120 | 106 | 94
(3)2x12 | 2542 | 1761 | 1291 | 986 | 776 | 626 | 515 | 431 | 365 | 313 | 271 | 236
(4)2x12 | 3386 | 2300 | 1722 | 1314 | 1035 | 835 | 687 | 574 | 487 | 417 | 361 | 316

28

SYP#2 ALLOWABLE UNIFORM BEAM LOADING (PLF)

5 [ 6 | 7 [ 8 [ o [0 [12 13 [ ]15 |16 [ 17 | 18 [ 19| 20°
M2xa | 109 | 75 | 54 | a5 | 24
(@2x4 | 218 | 150 | 108 | 71 | 49 | 35
@2xd | 376 | 260 | 162 | 107 | 74 | 53 | 39
@2x | 502 | aa7 | 217 | 143 | 99 | 71 | 52 | 39

(26 [ 224 [ 155 | 113 | e | 68 | 54 [ a4 | 37
(226 | 449 | 311 | 227 | 173 | 1365 | 109 | 89 | 74
(3266 | 776 | 537 | 393 | 209 | 235 | 189 | 155 | 122 | 95
(@266 | 1036 | 717 | 524 | 309 | 314 | 252 | 207 | 163 | 126 | 99

(28 | 375 | 260 | 190 | 145 [ 114 | o1 | 75 [ 63 | 53
(2028 | 750 | 520 | 381 | 200 | 228 | 183 | 151 | 126 [ 106 | 91 | 78 | 8
(328 | 1298 | 899 | 658 | 502 | 395 | 318 | 262 | 218 | 185 | 158 | 137 | 116
(@2 | 1730 | 1198 | 878 | 669 | 527 | 424 | 349 | 201 [ 246 [ 211 | 182 | 154

()2x10 | 535 | 371 [ 271 | 207 [ 163 [ 131 [108 [ 90 | 76 [ 65 | 56 | 49 [ 43 | 38 [ 34 | 30
1071 | 741 | 543 | 414 | 326 | 263 | 216 | 180 | 152 | 130 | 113 | 98 | 86 | 76 | 68 | 60
(3)2x10 || 1850 | 1281 | 930 | 716 | 564 | 455 | 374 | 312 | 265 | 227 | 196 | 170
(4)2x10 | 2465 | 1709 | 1252 | 955 | 751 | 606 | 499 | 416 | 353 | 302 | 262 | 228

E

()2xi2 [ 736 | 510 | 373 | 285 | 224 | 181 [ 148 | 124 | 105 | 90 [ 78 | 68 | 60 | 53 | 47 [ 42
(2)2x12 | 1472 | 1020 | 747 | 570 | 449 | 362 | 207 | 248 | 210 | 180 | 156 | 135 | 120 | 106 | 94 | 84
(3)2x12 | 2542 | 1761 | 1291 | 986 | 776 | 626 | 515 | 431 | 365 | 313 | 271 | 236
(@)2x12 | 3386 | 2300 | 1722 | 1314 | 1035 | 835 | 687 | 574 | 487 | 417 | 361 | 316
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Table 4 LVL beam span table
Span table
C T T T I I I N I
o | 2o | 2 | zew | 2se | oww | sew | asw [ aev | o
[ N N R I I I I T
Procedure s T e T o o o o |
a0 | o7 | toze | a0 | e | zroe | oasa | awme | ae | 75
M . 652 1,391 1,462 1,830 1,956 2414 2,885 2932 2,932 8
1. Identify design loads T i i T Tom oo os
. woo | e | wmr | e | v | 2o | oam | zer [ aer | o
2. Quantlfy ”PLF” s [ o [ st | an | a0 | e | 2 [ 2a [ 2am | o5
0 | am | s | taw | s | e | e | 2o | 2aw |
. 25 | 7 | e | e | oo | e | 2o | 2z | 2z | s
3. Look in a span table o N T R KN T R I
. . o [ oz | o | o | vom | v | o | zow | 20w | s
e LVL beam table s | se1 | ses | ess | we | 1w | s | s | 1sw | 12
EIER I I T O TN R N R T
7 | | | e | we | s | e | 7w | ae | w0
Table 4: @ | s | o | e | 7e | toes | tewr | iee | 7o | s
0 I I - e = IR I T
* Manufacturer, o I T I I N R A S
« E value 217 301 4% 560 sse | 1111 | tase | 1546 15
. w2 | | [ s | s [ ow [ v | | s
. Number of p||es’ 226 245 405 475 742 968 1209 | 1425 16
w0 | 2 | w0 | s | e | ow | i | iws | o5
* Depth of member, ET I I T I B R I
- Span 0 [ w [ o | e | | s [ ow | e | s
o CE I I I T N N KR o
Span table
T [ [ o [ [ am [ w [ w [ w [ @ | s
1,525 2,055 2,125 2,648 2,848 3,589 3,917 3,917 3917 6 Truss Joist 2 ply — PLF (¢
[ T I T I I I T T 7 [ s [ o [ [am | w [ o [ @ [ w0 | s
w0 |tz | 7 | 2z | 2oz | aowz | aaer | ass | o | 7 o2 | 20w | 2z | 2o | 2eie | o | aew | asv [ e | s
a0 | o7 | nezs | aaas | 2o | 2von [ oasa | are [ | 75 o7 [“vamo | o | aams | 2ees [ afs [Tamme | aerr [aeri | e
w52 [ | sz | vsso | vsse | zere | ames | oz | zs | s om0 | vz | 7os | 2z | 2oz | ooz | saen | ases | e | 7
i | 155 | o | e | voar | 22 | 2w | arr |2 | s ar0 [ s | nzn | 205 | 2o | Yaa | sws [ oame [ | 75
T | o |t |t | e | 20w | aaot | aee [ zen | o o5z | o1 | ez | 10 | 1% | 2w | aows | aswe | 2w | »
N N R KA e R R I s [ s | e | e | vear |22 | 2w | am [z [ s
0 | e | on | v | vt | e | 2w | asz | zme | T | o | o | s | oo | 20w | aaor | aez [ zen | o
P I T T R R e T T R I IR R R I e I B
oo | 7oz | e | vowz | e | vrs | v | aaws | 2w | 7 0 | e | wn | v | vats | v | o | aaz |z | w0
o+ e [ e | sor | 0w | rass [ 1o [ 20w [ zow | 15 P N T R R R T T
Us|ng the four 128 | s21 | 563 | 885 o79 | 1333 | 1709 | 1948 | 1948 | 12 199 | 702 | 748 | 1082 | 1197 | 1575 | 1928 | 2145 | 2145 | 11
113 473 512 810 906 1,244 1,595 1,852 1.878 125 164 612 655 984 1,088 1.454 1.819 2,047 2,047 15
Table 4s, o T I B B R IR I N EE I I B T I IR IR N )
complete N I I I I I = I I ETER I N T I e R I G I
86 329 357 586 685 975 1,253 1,563 1,667 14 97 425 460 736 832 1,154 1,481 1,756 YnB0@mt= 13
Q15_Q16 303, 329 541 632 o17 | 1182 | 1474 | 1607 | 145 82 377, 409 661 759 1367 | 1659 [ 1737 [ 135
2 | o | s | w0 | w0 | tani | toee | ee | 1 % | | | e | o | o5 | vaw | e | e | w0
252 273 450 527 800 1,039 1,297 1,486 155 303 329 541 632 917 1,182 1,474 1,607 145
226 245 405 475 742 968 1,209 1,425 16 277 301 496 580 859 1111 1,386 1,546 15
P i I B B I I I 0 R I M I T R R I
FE I I T I I T R N I I I I I R R B
EE I I I I I T R I 0 | 2 | a0 | a2 | oo | oo |t | naes | 05
s | e | 2o | w0 | s | 7w | o [m | Er I I T T I R R
" FE I I I N I T R I "
I T T N I B T N )
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Span table

A0 e Procedure
2207 | 3083 | 3188 | 3072 | 4273 | 5384 | 5875 | 5875 | 5875 | 6 = = = . .
e S S e e e e [ | s | aree [ o | o | a0 | wo | 1. Ident fy d g load
o e 2o | s | s | s e | s e | c | | O B . ldenti esign loads
1305 | 2335 | 2442 | 3052 | 3270 | 4062 | 4715 | 4768 | 4768 | 75 1810 | 1905 | 2440 | 2605 | 3107 | 3800 | 3033 | o H ' 14
oo Lo are Lo o [ ot o s | oo oo o o (o0n |2 2. Quantify “PLF
D e P e Ey ey Py ey 3. Look in a span table
L el oA o e Tt s T [T oo 1 e e 2x columns
246 917 983 1,475 | 1,633 | 2181 | 2,728 | 3070 | 3070 | 115 o2 L e Lo 2220 | 2007 | 2929 2
193 781 844 1,327 | 1469 | 2000 | 2563 | 2,922 | 2,922 12 47 L 1318 150 2075 | 2484 | 2815 128
o oo e [ane i e |z | e [aew [enn| | ort | reo | vres | wser | neso | 2eo | 207 | 1 Table 5:
[0 | oo [ vaw | e | o [z [zow 2 | o | [Tom | ew [umme | ager [ros [Taor o | as .
o I Y 2 I [ o o e v e s s * Species
e o [ o o s [ oo e ] | | ot | oo | om [ [om [2on [ s * Height
77 | oo | w1 | 75 | a0 | vawm | veo | 2ors | 2eie | s o | s | w2 | e [ ars | e |aam | s * Number of studs
_ - ganged together
916 plf — 870 plf = 46 plf N “
Table 5
Stud capacity in sheathed walls Try Q17 using table 5
BRACED SYP#2 BRACED SYP#2
Allowable Axial Capacity for Columns (Ibs) Allowable Axial Capacity for Columns (Ibs)
for use with stud walls f i
or use with stud walls
(sheathed on at least one side) (sheathed on at least one side)
5 6 7 8 9 10 11" 12 5 & 7 8 9 10 1 12
(2x4 593 4750 3,758 3,000 2,426 2000 1685 1,408 (1)2x4. 5,930 4,750 3,758 3,000 2426 2,000 1,665 1,408
@24 9,500 7518 6.0 R 2000 3300 280 (2)2x4 9,500 7515 6,000 4800 4,000 3,300 2,800
(3) 2xd. 14,000 11,250 9,000 7,280 6,000 5,000 4,200 (3)2¢4 14,000 11,250 9,000 7,280 6,000 5,000 4,200
) 19000 | 50 | teoo | e7o| 80| s | sow s o000 | soo0 | waoo0 | a7o|  moo| es0 | e
(5) 24 18,600 16,000 12200 [10,000 8300 | 70000 (5) 24 18,600 15,000 12200 | 10,000 8300 | 70,000
89 90
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ST | span table

BRACED SYP#2 Procedure
Allowable Axial Capacity for Columns (lbs) 1. Identify design loads
for use with stud walls e ”
(sheathed on at least one side) 2. Quantify “PLF
TN N T T R - T T 3. Look in a span table
(2) 24 9,500 7515 6,000 4,800 4,000 3,300 2,800 b PSL COI umns
(3) 2xd 14,000 11,250 9,000 7,2 6,000 5,000 4,200
)24 19000 | 15,000 12,000 97 8000 || 6600 5600 Table 6:
(5) 2xd. 18,600 15,000 12,200 10,000 8,300 70,000 ° ManUfaCturer

* Height of column
* Number of studs ganged together

Table 6
Manufactured columns Try Q18 using Table 6
TJ - PSL loads (#) (E=1.8 Steel TJ-PSLloads (#) (E<1.8) Steel
Effecti
ve
colum
Effective ength
column (ft) 3535 3.5%5.55 3.5x7.25 5.25x5.25 5.25x7.25 3" dia steel 3.5"dia
length
(ft) 35x3.5 | 35x555 | 35x7.25 | 525x525 | 525x7.25 | 3" dia steel 3.5" dia 6 10600 15900 21200 33300
6 10600 15900 21200 33300
7 8700 13100 17500 30000 i 8700 1100 ] 17500 30000
8 7300 10900 14500 26600 35500 o 0| rom0 | waso|  seso0 ses00
9 6100 9200 12200 23500 31300
9 6100 | o200 | 12200 | 2300 31300
10 5200 7800 10400 20700 27500 30000 | 35000
2 2900 5300 7800 16200 21600 10 s00 |  7e00 | a0 | zor00 | a7so0 30000 | 35000
93 12 3900 5800 7800 16200 21600 94
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[T | calculating footing size (no table)

TJ-PSLloads (#) (E=18) Steel P roced u re
encee Footing size
IE:‘"’;" 35x35 35x555 35x725 525x525 5.25x7.25 3" dia steel 3.5" dia
 I—
s ol el e o0 Size is a function of:
* Load (#)
s 7300 10300 14500 26600 35500 * Soil bearing pressure (psf)
Calculating footing size (no table) Calculating footing size (no table)
Procedure 1

Load gets

Footing size spread @ 45°

Soil bearing pressure
(psf)

« Soil bearing pressure = Load (#)
Area (sqft)
* Area required = Load (#)

Soil bearing pressure (psf)

97

24



27,000#

Soil bearing pressure
3,000 (psf)

Area = Load (27,000#)
Bearing pressure (3,000 psf)

=9sqft=3"x'3

2/13/2023

Interpolation

» IRC allows interpolation in many tables.
» No extrapolation.

TABI 1052
PARTIAL CREDIT FOR BRACED WALL PANELS LESS THAN 48 INCHES IN ACTUAL LENGTH

ACTUAL LENGTH OF BRACED WALL PANEL CONTRIBUTING LENGTH OF BRACED WALL PANEL
(inches)”
B-foot Wall Height 8-foot Wall Height
) ) ]
Ay TR 36
3/ \71/ A

For 2 1 neh 254 mm, 1 gt = 04 .
A = ot Appleas
& L apeisson shal oo e, €——.

Show notes

100

How to Interpolate
Making the most of IRC tables

» Step 1: Using the starting value, x, identify
upper and lower limits from your table.

xh }"“

R Wi

> Step 2: Solve for unknown value, y:

o Eo0x0, - )

.
TR

For Example

» Step 1: For an actual length of 39”, what is the
contributing length for an 8 ft. wall?

» From Table R602.10.5.2, the starting value, x is
equal to 39, and the upper and lower limits
are shown below.

o3 x,=42 | y=30

x!':36 y,:27

102

25
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For Example

» Step 2: Solve for unknown value, y:

30— )
unknown :WJJ? =315
(42-36)

& Remember the sequence of operations in a formula:
Please Excuse My Dear Aunt Sally

parentheses > exponent > multiply > divide > add > subtract

103

How to Interpolate

Step 1: Identify upper and lower limits of table
values.
For example, for a actual length of 39”,
what is the contributing length?

Known Unknown

—> Upper limit: 42" 36"
Desired value: 39” ?

——> Lower limit: 36" 277

TABLE RE02.10.5.2
PARTIAL CREDIT FOR BRACED WALL PANELS LESS THAN 48 INCHES IN ACTUAL LENGTH

Actual Length of Braced Contributing Length of Braced Wall Panel (in) *
Wall Panel (in) Bt Wall Height T G Wall Heght
B 48 | a8
7] - 1 30
— % Wik

104

How to Interpolate

Step 2: Find the difference between
the upper limits and lower
limits for the known values.

Known Unknown

Upper limit: 42”7 36"

Lower limit: -36” -27”
6 9

105

How to Interpolate

Step 3: Divide the known-difference into
the unknown-difference.

Known Unknown

Upper limit: 42" 36"

Lower limit: 36" 27”
6 9

9+6=15

106
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How to Interpolate

Step 4: Find the difference between the
known-desired value and the
known-lower limits.

How to Interpolate

Step 5: Multiply the difference in Step 4
with the quotient of Step 3.

Known

Known Upper limit:

- Desired value:  39”

Upper limit: 1 i e

Desired value: 39” ower limit: ‘T
Lower limit: -36”

3
3x15 =45
How to Interpolate You Try It

Step 6: Add the product from Step 5 to
the unknown-lower limit.

Known Unknown

Upper limit: 42" 36”

Desired value: 39”

Lower limit: 36” 27"

27+4.5=31.5

109

Find the Maximum Cantilever Span for a
2 x 8 and a ground snow load of 45 psf.

TABLE R502.3.3(2)
CANTILEVER SPANS FOR FLOOR JOISTS SUPPORTING EXTERIOR BALCONY™© '

MAXIMUM CANTILEVER SPAN (uplift farce at backspan support in 1b)° ¢
MEMBER SIZE | SPACING Ground Snow Load
<30 pst 50 psf 70 pst

258 13 42" (139) 38" (156) 34" (165)

. =~ e )

10 61 (184}

25" (160)

48" (201)

10 167 53" (180} 42" (z20)

110
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Solution

Step 1: Identify upper and lower
limits of table values.

Known Unknown

Upper limit: ~ 50 psf 39"
Desired value: 45 psf ?

Lower limit: 30 psf 42"

Solution

Step 2: Find the difference between the
upper limits and lower limits for
the known values.

Known Unknown

Upper limit: 50 psf 39”

Lower limit:  -30 psf -42”

6 -3

112

Solution

Step 3: Divide the known-difference
into the unknown-difference.

Known Unknown

Upper limit: 42"  39”

Lower limit: 36" 42”7
6 -3

-3+6=-0.5

13

Solution

Step 4: Find the difference between the
known-desired value and the
known-lower limits.

Known

Upper limit:
Desired value: 45 psf
Lower limit: -30 psf

5 psf

114
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Solution

Step 5: Multiply the difference in Step 4
with the quotient of Step 3.

Known
Upper limit:
Desired value: 45 psf

Lower limit: -30 psf
5 psf

5x-0.5=-2.5

115

Solution
Step 6: Add the product from Step 5
to the unknown-lower limit.
Known  Unknown
Upper limit: 50 psf  39”
Desired value: 45 psf
Lower limit: 30 psf 42"

42 +-2.5=40.5

116

Design Criteria

R301.1

Design Criteria

Buildings shall be constructed to safely support all loads, including dead
loads, live loads, roof loads, snow loads, wind loads and seismic loads ... in
accordance with the provisions of this code ...

... shall result in a system that provides a complete load path ... for the
transfer of all loads from their point of origin through the load-resisting
elements to the foundation.

Alternate material?
ZipSystem

118

2/13/2023
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Alternative Provisions

Don’t want to use the IRC?
Use the prescriptive provisions
in the following:

» Wood Frame Construction
Manual.

» Standard for Cold-Formed Steel
Framing.

» Standard on the Design and
Construction of Log Structures.

119

Design Criteria

The International Residential Code is a prescriptive code.

The AWC (American Wood Council) National Design Specification (NDS) is
an engineering standard for design of wood structures. The (AWC) Wood
Frame Construction Manual (WFCM) is a “how to do it” prescriptive
manual, based on engineering.

Both of these documents are referred to in the IRC as alternate provisions
in a usable format this is beneficial to the engineer, builder and building
official, especially for situations not addressed in the IRC.

R301.1.1

120

Design Criteria

Chapter 44 Referenced Standards

Fermanen Wood Foundatin Desgn SpacAcason

TP| Truss Plate Institute

2670 Crain Highway, Suite 203
Waldorf, MD 20601

truction

National Desig|

dard for Metal Plate Connected Wood Truss C
R502 2

121

R502 &
R802

Design Criteria

122

30
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Design Criteria Design Criteria

Construction systems.

The requirements of this code
are based on platform and
balloon-frame construction ...

Other framing systems must
have equivalent detailing to
ensure force transfer,
continuity and compatible
deformations.

Design Criteria Conventional

When ...a buildi ins structural el ing the limits -
of section R301 ... these elements shall be designed in accordance with C t t
accepted engineering practice. o n s r u c I o n

Although not defined in the code, accepted engineering practice means
the engineering analysis is based on well established principles of
mechanics and conforms to pted pri tests or dard.
nationally recognized technical or scientific authorities.

of

The building official has the authority to require the plan to be
designed and certified by qualified an architect or engineer.

www.asce.org/asce-7

R301.1.3 125 126
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Floors, Walls, Ceilings & Roofs
Construction

All dimension lumber
for shall be identified
by a grade mark,
certification or
approved inspection
agency.

R502.1, 602.1. 802.1 Identification 127

Floors, Walls, Ceilings & Roofs
Construction

Lumber Grade
Blocking: floors & rafters
- utility
Floor joist- SS - #3
Girders/Headers- # 2
Studs - # 3 or NLB Utility
Cantilever floor joist #2
Rafters —SS-#3

R502.1, 602.2. 802 128

Stud Wall Species and Grades

SELECT STRUCTURAL
#1
#2
#3
STUD
CONSTRUCTION
STANDARD
UTILITY

NOT AS G- BETTER

Stud - Size, Height, Spacing

Table R602.3(5)
Size, Height and Spacing of Wood Studs ®

32
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Stud - Size, Height, Spacing

N3ty it
The wind end sesmic provsons of this code sl aply n buldgs wihstoy
Heightsnotepcesding e folowng:

1. For wood wl i he st it hal ot exe 117 e the el
ns.peted g el sud g i by Tale REXL.35)

Emeeption: A stry helgh ot evcaeing 197" pemitted prosided et e
meimum il st cea eighé does ot evzed 17, e wal suds e in
areodznce it Excepion 2 or 3 of Secion RBU23.1 o an engnesred
esi 5 provided for he wall ming membees, and wll bracingforthe
bukdg is in aortn withSecton REL210, Sl tel be el
stupperied a the o and botom e coordance withSection B2

7. W Qo0 oW s s s T or equal 0 23 . il and he Geevate
design win speed i e than o equal 0130 mph, 2" 6" suds supperting

11’-7” MAX -0” & oof oo it not mote thn & of ibutay length sl heve 2 masmum
F Loo R - lg_r% D“f-ﬁ'x S:ﬁ‘n;eﬂ'x’;:;;:m?rm.am’wnmspacm al 12" 0. Studs
FLOOR HT

5 Bxteror loatbearing studs not exceeding 12 in height provided in
bl 3(6).

adjacent to openings shal be in accandence with Section RE0215. The
bulkling shell b located n Exposure B, the roo i baad shallnct exceed 20
el

psf and e foad shal o eceed 30 psf.
be No. 2 grade humber o better 131

R301.3 Story Height

* Maximum story height = 11’-7” - Unless

I-joists floor
joists

11'-7" max.

132

Stud - Size, Height, Spacing

Changed 2009 Table
into 2012 and Again

R602.3.15tud size, height and spacing.
The size, of studs shall

1 Table R802.3(5).

fions:

1. Uty grade stuss shall not be spaced more than 16" 0.6, shall ot sugpart
moee then a roaf and celing. nd shal not exceed &' in height for exterior
wals and 10or bearing wall

2 Wi aunc snow loads are less than or egual to 25 1. psf, and the uftimate |
design wa SoeeTe e oo syl Lo Tt st supporting
a raof [6ad with not mare than & of rbulary engl Tiave a maximim|
height of 18" where spaced at {E70... or 20 where spaced et 12° o, Suds
shallbe No. 2 rade lumber o beter

i a provided I
‘accordance wilh Teble R6023(5)
adjacent lo openings shal be in accordance with Section REU27.5. The|
buiking shal be located i 0)
e, and the ground saow Ioad shall not exceed 30 pef. Studs and plates shal
e No. 2 qrade Tmber o befler,

2015 IRC Significant Changes

Care 328 E
Supporting =

The studs where the oo fram g runs pespen

Tl st it s i

|

ontinmeus Studs Used In & Varlable Faight Wall
Projection (Reaf Framing Perpendicular to

134
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R602.3.1 Stud size, Height and Spacing -- Exceptions

Exceptions:|
1. Utility grade studs shall not be spaced more than 16" oc, shall not
support more than a roof and ceiling, and shall not exceed 8’ in height
for exterior walls and load-bearing walls or 10’ for interior nonload-
bearing walls.

2. Where snow loads are = 25 |bs psf, and the ultimate design wind
speed is < 130 mph, 2x6” studs supporting a roof load with not more
than &’ of tributary length shall have a maximum height of 18" where
spaced at 16" 0.c., or 20" where spaced at 12" on center. Studs shall
be minimum No. 2 grade lumber.

Tall Walls

= What if the tall walls are carrying more than
6’ of tributary area?

138

34


../../../Instructing/Hyperlink/Plans Snips Region III_2010/Tall Wall/Top View Section.jpg
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2/13/2023

Headers

m Table R602.5(1) exterior bearing walls
m Table R602.5(2) interior bearing walls

rr

ﬂ

139

Headers

Girdar Spans” and Header Span® for Extarior Baaring Walls H
ey Exterior
{Maximum spans for DF-larch, H-fir, SP and SPFh & required number of jack studs]| wa I I S

Table R602.7(2)
GIRDER SPANS® AND HEADER SPANS FOR INTERIOR BEARING WALLS
(Maximum spans for DF-larch, HF, SP & SPF® & required number of jack studs)

Interior
walls

Headers

m What size SP#2 header and number of jacks:

Interior wall on first floor of a two story house
9’

Headers - answer

Supports one floor

Table R602.7(2)

GIRDER SPANS® AND HEADER SPANS® FOR INTERIOR BEARING WALLS
(Maximum spans for DF-larch, HF, SP & SPF® & required number of jack studs)

[ = o £

142
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Header

= What size header do | need:
One-story, 36’ wide house in DeGray Resort, Arkansas
Header supports a roof and ceiling only
Window is 36” wide x 62 tall”
SP#2 i}

143

Header - answer

One-story, 36’ wide house Owatonna, MN
Header supports a roof and ceiling only
Window is 36” wide x 62 tall”

SP#2

Table R602.7(1)

Girder Spans® and Header Span® for Exterior Beariga Walls
(Maximum spans for DF-larch, H-fir, SP and SPFb & requ‘mediber of jack studs)

=1 £} [ = ]

S ] o m‘!ln‘m‘m-'nl'w-in:‘m#m‘wm‘nﬁ‘mdw‘m‘m‘

—— TOP PLATE|

IACK STUI

I FIGURE R602.7.1(1) |
144

Girder
span

Headers for Porches

M Size the header and girder for this porch that
extends 8’ from the house

) i
(RN i | AR

146
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Headers for Porches - answer

T T W TR
m Size the
header and
girder for this |
porch that is | i ‘
8’ from the — s
house
N : : :.n, — :

Table R602.7(3) “w

Header & Girder

m What size header and girder:
Porch measures 6’x15’
Rafters run in opposite direction as deck joists
Columns are 5’ apart.

Table R602.7(3)

148

Header - answer

Porch measures 6’x15’

Rafters run in opposite
direction as deck joists

Columns are 5’ apart.

‘TABLE RE02.7(3) R DPEN PORCHES o i Air')
SURPORTIG ROGF
Groued Soow Lund )
szE » " B
Oupth o Por ety
[ W [ W W [0 s
2246 2 < - &
T Ll b B 2 i 3] T [
B0 [
2201 + = 0 . T % ko

Wall Header

16 spaces @ 19.2” (16 x 1.6 = 25.6) 8’ +10’ x 50 = 900

150
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Roof Truss 2’ oc Roof Truss 2’ o.c.

Reaction load 2222 Ibs

per truss= 1111plf. Reaction load 2222 Ibs

Faoenr ||| ||| o)

’ [ ] F, 850 I |
! 5 1 1 5 1
1 1 '

Formula: use the uniform load formula: [pIf x I x | x 12[ + [8 x fb]=s* Formula: use the uniform load formula: [plf x | x | x 12] + [8 x fb]=s®
I=Length in feet I=Length in feet

[1111 x5 x 5 x 12] + [8 x 850] = 49s* . _
49 x .85 (snow load reduction) = 41.65s* [1111 x 5x 5 x 12] * [8 x 850] = 495>

49 x .85 (snow load reduction) = 41.65s*

Formula2x10 (HxHx W : 6) ) ) Formula 2 x 12 (Hx Hx W + 6) Uniform load -Continues
Uniform load -Continues

(9.25x9.25x 1.5) / 6 = 21.39s% (11.375 x 11.375 x 1.5) + 6 = 325*

2x21.39=42.78s* (passes) 2x32=64s® (pass)

151 152

Roof Truss 2’ oc Single Car Garage

Reaction load 2222 Ibs per
truss= 1111plf.
2-1.75x11.25 VL
Louisiana Pacific Ganglam
F, 2400

Formula: use the uniform load formula: [plf x I x I x 12[ + [8 x fb]=s®
I=Length in feet

[1111 x 9 x 9 x 12] + [8 x 2400] = 56.24s* .
56.24 x .85 (snow load reduction) = 47.8s® BrICk su p po rta bOVe

opening Brick support above
roof

Formula 1.75 x 11.25 (Hx Hx W + 6)

(11.25 x 11.25 x 1.75) + 6 = 36,95
2x36.9=73.85* (passes)

Uniform load -Continues

154
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Masonry Veneer Supported Above
Opening

Jal il

1. Lintelis 2. Lintel is
independent of the connected to
wood header wood beam

155

Masonry Veneer Supported Above
Opening

m Sizing steel lintel:
= Two options

Option 1:
Use Table R703.8.3.1

Option 2:
R703.8.3.2 - prescriptive

156

Masonry Veneer Supported Above
Opening - Option 1
m Size header:
Masonry veneer lintel over 8 foot garage door
Supporting gable wall only
. i b S 3

Masonry Veneer Supported Above
Opening
Option 1 - answer
m Size header:

Masonry veneer lintel over
8 foot garage door

Supporting gable wall only

39
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Lintel

m Size header using option 1:
Masonry veneer lintel over 16 foot garage door

Room trusses for second floor

159

Lintel - answer

m Size header:
16 foot garage door
Supporting gable wall only

TABLE R703.8.3.1 ALLOWABLE SPANS FOR LINTELS SUPFORTING MASONRY VENEER™ b 5.4

wosTorv[| ONE STORY TWO STORIES | NO. OF '/2INCH OR EGUIVALENT REINFORGING
ABOVE ABOVE ABOVE BARS IN REINFORCED LINTEL™ ¢
ax &0 s 0 1
- 0t 60 4t '
5x oo B0 &0 2
o P T 2
200 ¥ e a

160

Brick Veneer Lintels — option 2

v

M Prescriptive
= Max header span: 18’-3”
= 18” masonry on sides
= MinL5x3% x5/,

= Double wire joint reinforcement

= Table R703.8.3.2

Doubls-wire
joint
reinforcemant

Min. 5 x 3% x ¥
steel angle

Section at header
and lintel 161

M Size header using option 2

Brick Veneer Lintels — option 2

162
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Brick Veneer Lintels — answer

M Size header
using option 2

TABLE R703.8.3.2 HEIGHT OF MASON NEER ABOVE OPENING

MINIMUN HEIGHT OF MASONRY VENEER ABOVE OPEMI MAXIMUM HEIGHT OF MASONRY VENEER ABOVE

OPENING (feet]

I <5 [
l z« S< 12
——
5 12 10 halght sbove SURROM allowed By Section

For 81 = 254 o, 1 i = 3068

Brick Support Above Roof

m How to support brick above roof:
Option 1: Brick supported by wall studs
Option 2: Brick supported by rafters

163 164
.
.
Brick Support Above Roof Brick Support Above Roof
SHEATHING SHEAT MING —-._ ’
] | For
. 1 BRICK VENEER o 77— smckveneen - I
ol 12 S . Tip!
e
STEEL ANGLE b7 -
ATAGHED TO STUD fusHa 7/___/:‘ FLasHING o
WITH FASTENERS —_ — WEEP HOLE GTEEL ANGLE NOT - g e
- = B .,
.~ COUNTERFLASHING / Al —  CONTERFLASHMG
. - BasE FLASHNG 7| mssrasing soues s ors
FASTENERS Z 742 WD 1218
B moreEns | IS sl
. N = N ik
\- ok onamo A
A
“ JR—
FOOF FRANSG - TRIPLE RAFTERS TR
| . ABEHER O ETS R——
SUPPORT B STEEL ANGLE ciomgpm oy oty [R—
. igure R703.6.2. it Lentwamnir
Figure R703.8.2.1 . R
. Exterior Masonry Veneer Support by Roof Members VERTCALT
Exterior Masonry Veneer Support by Steel ANGIeS ey enion MASONRY VENEER SURRORT 'B"gRODF MEMZERS e ook e
s

Brick supported by
wall studs

Brick supported by

triple rafters

165

BRICK ANGLE SUPPORTED BY STUDS ~ BRICK ANGLE SUPPORTED BY ROOF |
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Columns

Rule of thumb

2x4 2x6

9’

2k 4k 6k 8k 10k

3.3k 6.6k 10k
167 168
Columns Columns
> 10k use manufactured lumber mWhat size ; '
I!:.—v:h\;;llaads:ts;hrﬁi TimberStrand® LSL - = posts would I + N v N T ,. . T T "_— B
| B ." V" 2 e ;; = nl: e Bb( expeCt? | g e A i ey 44

o
L

i
| ECNPINET T | E3EETETneT ) CT T |
) B

£

170

42
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Columns - answer

posts would
| expect?
9’ column ¢ 1 ‘

m What size I EEEEEEEE ==

SIGK VALLEY 8Y
|1 munper:

86k . i 108k
=5 studs ‘ = PSL

171

Columns

B How many 2x4 jack studs would |
need under this beam?

172

Columns - answer

m How many 2x4 jack studs would | need
under this beam?

2x4

[x)]
N
™
)

2k 4k 6k 8k 10k

Lintel

® What is the minimum steel header
The garage has a truss roof.

174
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Steel Lintel -answer

= What is the minimum steel header

The garage has a truss roof.

TABLE R703.8.3.2
HEIGHT OF MASONRY VENEER ABOVE OPENING

MINIMUM HEIGHT OF MASONRY | MAXIMUM HEIGHT OF MASONRY
VENEER ABOVE OPENING (INCH) | VENEER ABOVE OPENING (FEET)

<5

4
24 Sto<12
60 T2 10 height above suonort |
! allowed by Section R703.8
—

TABLE R703.8.3.1
ALLOWABLE SPANS FOR LINTELS SUPPORTING MASONRY VENEER® b.c.d

Header

®m What is the minimum size header over the
window?
House is 36’ wide
The 2" floor joists
center wall
25 psf snow load
Window is 8’wide

o, OF V- WCH DR EQUALENT
scorstee o] wosromvaaove || owesromy aaove | wo stomes naove. " eiomtng e
SENronci mreit
Tanl, 0 T T T
T35, T EH T T
537, 00 EE 0 7
6 x 3 =7, 140" L [ Z
26x31, x 7, 2000 1207 B 1
b
T T T
Ly g s et g
v e . [
s e et
. e sl angle or reinforced Lintel shal span opening, 175 176

Exterior Header -answer

Table R602.7(1)
Girder Spans® and Header Span® for Exterior Bearing Walls
imum spans for DF-larch, H-fir, SP and SPFb & required number of jack studs)

Roof Construction

178
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Objectives

> Identify three roof system types and their
components.

> Review plans, using IRC tables, ceiling joists and
rafters.

> Review typical wood truss shop drawings.

Rafter/Ceiling Joist System

Activity
» Fold some paper in half.
> Place it on your table/desk.
» Press downward at the peak.
» What happens?

4

A

181

Rafter/Ridge Beam System

Structural Ridge Beam

¥

182

45



2/13/2023

Activity

Fold piece of paper in half.
Place it on the table/deck.
Place a pencil at the peak.

vvVvyyvyy

Press downward at the peak.
What happens now? ﬂ

183

Ridge Beam Load Path

» Follow ridge beam load
path.

» Ensure columns, multi-ply
studs support beam.

» Materials:

= Large dimensioned
lumber.

® LVL, microlam.
m Steel.
= Flitch beam.

184

Manufactured Truss
System

panel length = '
~top chord

12
shope y continuous lateral brace
truss plate -

wh y height

hesk wedge
bearing pane] - sphce " ottom chard 1] §
point
ovehang {oulo-0ut of bearings) }_\\Et -
e [
bottom chord Jength cantilever| fiﬁr exght
=

R802.10.1
R802.10.2.1 185

Ceiling Joist Design Check

» Table R802.5.1(1) for no storage.
» Table R802.5.1(2) for limited storage.
» Known values:

= Ceiling joist size and spacing.

= Lumber species and grade.

= Attic dead load.

= Deflection limit.

186
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187

Ceiling Joist Design
Check

Table RB02.5.1{2)
Ceiling Joist Spans for Common Lumber Species
(Uninhabitable atfics with imited storage. live load = 20 psf, L/D = 240)

188

You Try It

> Lets look at this plan.

» What size and spacing of
ceiling joists in the garage
roof comply?

» Width of garage is 22°0"

_SECTION THRU GARAGE
s

[7ls

189

Solution

> Use Table R802.5.1(2) for limited storage
and 10 PSF dead load.

» Maximum span =12’-06” < 11’-11”, OK!

190
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Rafter Design Check

> Table R802.4.1(1) — (8) for various live load or ground
snow load.

» Known values:
®m  Roof live load (when ground snow load < 30 PSF).

Ground snow load (when > 30 PSF).

Dead load.

Rafter size and spacing

Lumber species and grade.

Span length.

Finish material on rafters (deflection).

191

Rafter Design Check

Table RE02.4.1(3)

Rafn
(Ground sno:

192

Rafter Span Adjustment

> Raise ceiling joist/rafter tie.

» Maximum 1/3 height of rafter.

» H, = height of rafter tie above bearing point.
»Hg = height of rafter above bearing.

> Use table to determine adjustment.

» Multiply tabular span length with
adjustment.

193

Rafter
Span
Tables

Rafter Span Adjustment

When ceiling or rafter ties are located higher in the attic space,
these rafter s shall be multiplied by the fc actors:

194
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You Try It Solution — Tabular Span

» Look at these plans.

Table RB02.4.1(1)—continued
Rafter Spans for Common Lumber Species
(Roof live load = 20 psf, not attached to rafters, L/D = 180;

» Do the rafters in the sunroon

SECTION THRU HOUSE
e

195 196

Solution - Adjustment Rafter Opposing

» Does the IRC require rafters
to be directly opposing one
another when framed to the
ridge board?

» Actual span = 5’-2",

» Span from table = 7’-11".

> He/Hg = 1/3.

» Adjustment = 0.67.

» Adjusted value = 7.9167’ x 0.67 = 5.28’
»5.28' >5.167" (5’-2”), OK!

> A: Yes. Section R802.3
requires the rafters to be
framed to each other
(directly opposing) with a
gusset plate or framed to a
ridge board.

» In the picture is this a ridge
board or ridge beam?
197 lea 198

49
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. Ridge must be designed as a beam: R802.3.1:
COI Ia r t|e?? Given: 14 foot ridge for a roof that is 22 feet wide:
PIf=(35+10) x 11 = 495 Use LP-LVL at 2,400 fb
[495 x 14 x 14 x 12] + [8 x 2,400] =

Snow load reduction .85 x 279 = 60.6S> required

Assume 2-11.25x 1.75
[11.25 x 11.25 x 1.75 x 2] + 6 = 73.8S? provided

Vi

N
199 200
Beam 14’ long Rafters are 24 inches on center Fra ming Details
Room 22’ wide
Pitch 10/12

» Minimum nominal thickness of 2"

V\V\V N/ » Minimum depth equal to rafter cut
\‘ s\s % ‘sss\ » Must be designed as beams for >3:12 slope.
R "
S X

Rafter tie has been raised 2 x 10 @ 24 inches.

Ridge height is 11 x 10 = 110 inches.

Ratio equals 24/110=.21>.20 so use % adjustment=.76
Table 802.5.1(6) span for DFL #2 = 12-4

12.3 x .76 = 9.3 foot span (fails)

50
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Truss Layout Truss Specs

> Sections R802.10.1 and
R802.10.2.

» Submitted prior to
erection/installation or
with permit application.

» Section R802.10.1

» Dimensions: span,
spacing of trusses.

» Truss
identification.

> Design and
signed/sealed by RDP.

> Girder truss
identification.

» Ceiling

» Minimum requirements
requirements.

for drawings.

203 204

Truss Shop Drawings
Truss Shop Drawings

Slope or depth, span and spacing. Location of all joints.

14 a0 e ey
b i o Tew

son
e
Lo
Fig
=5

R802.10:k

e . ren . s
Fag 453 %)

s R802.10.1 208
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Truss Shop Drawings Truss Shop Drawings

Loading of all chords. .
Reactions and forces.
LOADING [psf)
TCLL 3.0 Toe
TCDL 70
BCLL 00 LOADING (psf) SPACING 200 csl
BCoL 100 TCLL 300 Plates Increase 115 TC 075
2 f;’ TCOL 70 Lumber Increase 115 BC 098
| = BCLL o0 ° Rlop Stress Incs__ YES W8 628
| & i " » P BCOL 100 Code IRC2006TPI2002 (Matrx)
n - - & & a4 LUMBER
L) . B W - q TOP CHORD 2X 4 SYP No.2
- " i = BOT CHORD 2X 4 SYP No.2
WEBS 2X 45YPNo3

REACTIONS (lb/size) B~1308/0-1-2 finput: 0-3-8), F=13000-1-8 finput: 0-3-6)
saa Max Horz B47ILG 4)
i { Max UpbtBa-144(LC 6), F=-144(LC 7)

FORCES (I - Ma:. Comp./Max. Ten. - Al forces 250 (Ib) or less except when shown.
TOPCHORD  B-C-3197/493, C-Dm-2777/414, D-E=-2777/414, E-F=-3197/493
BOT CHORD  Bn-410/2004, loJm227/2085, H-1--227/2085, F-Ha-41012804
WEBS Gler5E7/200, De- 65812, O Hen 55812, E-Ha-557/200

e 5 1 1.0 BERO e PO W B S04 W A
4 =

207 R802.10.1 208

Truss Shop Drawings Truss Shop Drawings
—
Joint connector (proprietary Lumber size, species and grade.
product).
gl aonfiz|
foe] 5 Bt
! H [T 54
36 = B4 = = dad L0
Plais Ofets (LY [T 12 Edgel [3-1- 12018 F0-T- 20 THL {703 7 Eagel HIE
LOADING (psf) SPACING 2-00 = DE
T 30 Flales lnrease 115 T© oy Ve
TcoL 100 Lumbsr Increase 115 BC 05 ve
BOLL 00 - Rep Stess ler_ YES w031 Ho
2840 BCOL 100 Gods IRC2N0TPLIOZ (Mari)
207 . LUMBER BF
TOP CHORD 2X 45¥P Mo 2 1
2‘43 sl;;oms ?El:wa BOTCHORD 21X 4 5YP No2 BC
180 WEBS X4 SYP No2
e SLIDER Lof 2 X 4 SYP No.2 3-1-4, Right 2 X 4 SYP No2 3-14
Weght: 107
REACTIONS (lisize) 1=850/0-28, 7=86010-3:8
R802.10.1 209 2o
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Truss Shop Drawings

Calculated deflection.

w2
L
| BZ
N 1
6= 3xd =
1778 . 22712
7-6-0 i 504
Bl
DEFL in floc) Udell  Ud
VertiLL) 0.24 I =89 240
jer(TL) 0. (T
Horll) 006 G wa na
016 1K 54 360

TRACIG

TOP CHORD  2.0-0 oc purlns (5.5.12 max]
{Switched from sheeted: Spacis

BOT CHORD  Riaid caifing dirsctly apalied or

Truss Shop Drawings

» Permanent bracing locations.

» Permanent bracing responsibility of building designer.
» Temporary bracing responsibility of truss designer.

Foa08z]

DEFL n floc) Kol L PLATES GRIP
Mi20

vemll) 013 88 %9 240 2041190
VesTl) 027 89 024 130
HoziT) 026 7 na wa

Weight 107 b
BRACING

TOPCHORD  Structural wood sheathing dirsctly applied or 3-6-14 o¢ puriing
BOTCHORD  Rigid eeiing directly appied or 9-11- 14 oc bracing

WiTek recommends tha Stabiizers and required eross bracig
ba instaled dunng ¥uss arachon, in accordance with Stabilzar
Installaton gu

211 212
o
Roof Tie-down Roof Tie-down
» At truss/rafter-to-wall connection.
> Prescribed connection strength per Table R802.11.
. ) Table R802.11—continued
> Show connection on plans? Rafter or Truss Upiit Connection Forces from Wind (ASD) (Pound PER chnnectionffr® &40 12 1)
» Required when uplift pressure > 200 psi? ]
seren | nocr
e T ey ey ey
<wiz | aem | <gu <82 | 2gw | <Bi2 | 8w | <&12 | 28w
| I N 1 0 T T A T
R802.11.1 a3 24
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Uplift

RE02.

Braced wal panel uplft load pal

Braced wall panels located al exterior walls thal support roof rafters of liuss

ineluding stories below top story) shall have
the framing members connected in aocordance with ane of the following

1. Fastening in accordance with | where:

1.1, The uitimate design wind speed does not exceed 115 mph (51 mis), the wind exposure category is B, the roof
pitch is 5:12 or greater, and the roof span is 32 feet (8754 mm) or less.

1.2. The net uplift value at the top of a wall does not exceed 100 pIf (146 Nimm). The net uplift value shall be
determined in accordance with St 11 and shall be permitied to be reduced by B0 plf (86 N/mm| for each
full wall above

# 2. Where the net uphft value af the top of a wall exceeds 100 pif (146 Nimm), installing approved uplift framing
connectors to provide a continuous load path from the top of the wall to the foundation or to a point where the upi
force is 100 plf {146 Nimm) or less. The net upiifi value shall be as determined in ftem 1.2.

3 Wall sheathing and fasteners designad to resist combined upkft and shear forces i accordance with aocepled
engineering praciice.

Congratulations

You are the
GREATEST!
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